Profiling of nanoparticle-protein interactions by electrophoresis techniques.
The use of nanomaterials in the chemical, biomedical, and biotechnological sciences is growing, increasing the possible release of these materials into the environment and contact with living organisms. Because of their large surface area, biomolecules can be adsorbed on the surface of nanomaterials. Proteins bind to the surface of nanoparticles (NPs), forming a biological layer around the NP, the "protein corona," which gives new characteristics to the NPs in biological milieu and may affect biomedical applications or induce nanotoxicological effects. Therefore, the development of analytical tools for identification of NP protein corona behavior is essential. Techniques such as spectroscopy, chromatography, calorimetry, and electrophoresis have been used to investigate the interaction of NPs with proteins. This review describes recent developments in the application of electrophoresis techniques for profiling of NP-protein interactions. Further, we provide an overview of directions and challenges in the application of electrophoresis methods for the investigation of NP-protein structures. Graphical abstract ᅟ.